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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

Thi s broadscope section covers general requirenents,
equi pnent, materials, installation, and testing of
pl unbi ng systens.

Avoi d |l ocating cleanouts in above-grade slabs having

additional finish treatment, such as tiled terrazzo

and carpeted floors. Required cleanouts should be

| ocated within piping belowthe floor, in walls, in

cl eanout access spaces, and, typically, on the

toilet-roomside rather than in a corridor or |obby.
In specific places, where wall boxes are not

required due to practical aesthetics and cost

consi derations, draw ngs should read: "exposed

cl eanout acceptable.”

Select CO1 for yard cleanouts set in concrete
driveways, concrete floors in nachi ne shops,

equi pnent roons, garages, or heavy vehicular traffic
ar eas.

Sel ect CO-2 for heavy-duty service in | aboratories,
test roons, and simlar areas with finished concrete
floors.

Sel ect CO-3 for building floor areas subject to
wheel ed traffic | oads not as heavy as CO 2 service.
Usual selection would be | aboratories, test roons,
and simlar spaces with finished concrete or tiled
floors.

Select CO4 for resilient-flooring materials.

Sel ect CO5 for terrazzo-finished floors.

Check to verify that specified or proposed epoxy and
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pol yester terrazzo naterials will adhere to
ni ckel -bronze and ni ckel -brass materi al s.
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PART 1 GENERAL

1.1 REFERENCES

EE R R R R R R R R R R R R R R R R R R R R R I R

NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.

EE R R R R R R R R R R R R R R R R R R R R R R O R

The publications listed below forma part of this section to the extent
ref erenced:

Al R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)
ARl 1010 (1994) Drinking Fountain and Sel f
Cont ai ned, Mechanically Refrigerated
Dri nki ng Water Cool ers

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

AGA Z21. 22 (1999) Standard for Relief Valves for Hot
Wat er Supply Systens

ANSI Al112.18. 1M (1996) Plunbing Fixture Fittings

ANSI Al112.19. 1M (1987) Enanel ed Cast Iron Plunbing Fixtures

ANSI Al112.19.2M (1982) Vitreous China Plunbing Fixtures

ANSI Al112.19.3M (1987) Stainless Steel Plunbing Fixtures

(Designed for Residential Use)

ANSI Al112.19.5 (1979) Trimfor Water-C oset Bow's, Tanks,
and Urinals (D nmensional Standards)

ANSI Al117.1 (1992) Standard for Buildings and
Facilities and Usability for physically
handi capped peopl e

ANS| Zz358.1 (1998) Standard for Emergency Eyewash and
Shower Equi pnent

AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)
ASSE 1010 (1982) Water Hammer Arresters

ASSE 1013 (1988) Reduced Pressure Principle Backfl ow
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ASSE

ASSE

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

1015

1037

Preventers

(1988) Doubl e Check Backfl ow Prevention
Assenbl y

(1990) Pressurized Flushing Devices
(Flushoneter) for Plunbing Fixtures

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

C200

C203

C206

C207

C500

C510

C511

C606

C651

Cr00

C900

C901

C905

(1997) Steel Water Pipe 6 in. (150 m) and
Lar ger

(1997) Coal -Tar Protective Coatings and
Li nings for Steel Water Pipelines - Enanel
and Tape - Hot Applied

(1997) Field Welding of Steel Water Pipe

(1994) Steel Pipe Flanges for Waterworks
Service-Sizes 4 in. Through 144 in.

(1993; Addendum C500A - 1995) Metal Seated
Gate Valves for Water Supply Service

(1992) Doubl e Check Val ve
Backf | ow Prevention Assenbly (Second
Edi tion)

(1992) Reduced Pressure Principle
Backfl ow Prevention Assenbly (First
Edi tion)

(1987) G ooved and Shoul dered Joints
(1999) Disinfecting Water Mains

(1990) Cold Water Meters - Displacenent
Type, Bronze Main Case

(1997) Pol yvinyl Chloride (PVC) Pressure
Pipe, 4 in. Through 12 in. for Water
Di stri bution

(1996) Pol yet hyl ene (PE) Pressure Pipe and
Tubing, 1/2 in. Through 3 in., for Water
Servi ce

(1988) Pol yvinyl Chloride (PVC Water
Transm ssion Pipe, Nominal Dianeters 14 in
Through 36 in
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AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS A5. 8

AWS WHB- 2. 8

AWS- 03

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASTM A 126/ A 126M

(1992) Specification for Filler Metals for
Brazi ng and Braze Wl di ng

(1990; 8th Ed) Wl di ng Handbook; Vol ume
Two - Wel ding Processes

(1990; 8th Ed) Wl di ng Handbook, Vol unes 1
thru 5

ASME | NTERNATI ONAL ( ASME)

All12.21. 1M

All12.6.1M

Bl.20.7

Bl. 21M

B16. 1

B16. 12

B16. 22

B16. 23

B16. 26

B16. 3

B31.1

BPVC SEC | X

(1991) Fl oor Drains

(1979) Supports for Of the Floor Plunbing
Fi xtures for Public Use

(1991; R 1998) Hose Coupling Screw Thr eads
(I'nch)

(1997) Metric Screw Threads - M) Profile

(1998) Cast Iron Pipe Flanges and Fl anged
Fittings O asses 25, 125, and 250

(1991) Cast-Iron Threaded Drai nage Fittings

(1995) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

(1992) Cast Copper Alloy Sol der Joint
Dr ai nage Fittings- DW

(1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

(1998) Malleable Iron Threaded Fittings
Cl asses 150 and 300

(1995) Power Piping
(1998) Boiler and Pressure Vessel Code;

Section | X, Welding and Brazing
Qualifications

ASTM | NTERNATI ONAL (ASTM

ASTM A 176

(1995) Standard Specification for G ay
Iron Castings for Valves, Flanges, and
Pi pe Fittings

(1994) Stainless and Heat-Resisting
Chromium Steel Plate, Sheet, and Strip
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

ASTM C

ASTM C

197/ A 197M

307

53

536

563

563M

74

306

370

584

749

88

88M

109/ C 109M

1107

190

547

(2000) Standard Specification for Cupola
Mal | eabl e Iron

(2000) Standard Specification for Carbon
Steel Bolts and Studs, 60,000 psi Tensile
Strength

(1999; Rev B) Standard Specification for
Pi pe, Steel, Black and Hot-D pped,
Zi nc- Coat ed Wl ded and Seanl ess

(1994) Standard Specification for Ductile
I ron Castings

(2000) Standard Specification for Carbon
and Alloy Steel Nuts

(2000) Standard Specification for Carbon
and Alloy Steel Nuts (Metric)

(1998) Standard Specification for Cast
Iron Soil Pipe and Fittings

(1995) Copper Drai nage Tube (DW)

(1998) Standard Specifications for Copper
Sheet and Strip for Building Construction

(1996) Standard Specification for Copper
Al'l oy Sand Castings for General
Appli cations

(1997) Standard Specification for Lead and
Lead Alloy Strip, Sheet and Plate Products

(1999) Standard Specification for Seanl ess
Copper Water Tube

(1999) Standard Specification for Seanl ess
Copper Water Tube (Metric)

(2001) Standard Test Method for
Conpressive Strength of Hydraulic Cenent
Mortars (Using 2-in. or (50-m) Cube
Speci nens)

(2002) Standard Specification for Packaged
Dry, Hydraulic-Cenent G out (Non-Shrink)

(1985) Standard Test Method for Tensile
Strength of Hydraulic Cenment Mortars

(2000) Standard Specification for M neral
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Fi ber Preformed Pipe Insulation

ASTM C 564 (1997) Standard Specification for Rubber
Gaskets for Cast Iron Soil Pipe and
Fittings

ASTM C 592 (2000) Standard Specification for M neral

Fi ber Bl anket |nsul ation and Bl anket - Type
Pi pe Insulation (Metal-Msh Covered)
(I'ndustrial Type)

ASTM C 67 (2002a) Standard Test Methods for Sanpling
and Testing Brick and Structural Cay Tile

ASTM C 920 (2001) Standard Specification for
El astoneric Joint Seal ants

ASTM D 1784 (1999) Standard Specification for Rigid
Poly (Vinyl Chloride) (PVC Conpounds and
Chlorinated Poly (Vinyl Chloride) (CPVC

Conpounds
ASTM D 2665 (1994; Rev A) Poly (Vinyl Chloride) (PVO
Pl astic Drain, Waste, and Vent Pipe and
Fittings
ASTM F 568M (1998) Standard Specification for Carbon
and Alloy Steel Externally Threaded Metric
Fast eners
FM GLOBAL (FM
FM P7825 (1990; Supple I, Il & 111) Approval Guide
FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH
( FCCCHR)
FCCCHR Manual -9 (1988; 8th Ed) Manual of Cross-Connection

Cont r ol
| NTERNATI ONAL CODE COUNCI L (| CO)
ICC IPC (2000) International Plunbing Code
KENNEDY SPACE CENTER HANDBOOK ( KHB)

KHB 1870. 1 (1992) Sanitation and Pollution Control
Handbook

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 58 (2002) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

SECTI ON 15102 Page 8



MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)
NEMA Z 535 (1991) Safety Col or Code
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 54 (2002) National Fuel Gas Code
PLUVBI NG AND DRAI NAGE | NSTI TUTE ( PDI)
PDI WH 201 (1983) Water Hammer Arrestors Standard

U S. DEPARTMENT OF ENERGY ( DOE)

DCE RE-4 (2000) How to Buy an Energy-Efficient
El ectric Water Heater
DCE RE-5 (2000) How to Buy an Energy-Efficient Gas
Wat er Heater
DCE Ws-1 (2000) How to Buy a Water-Savi ng Faucet
DCE Ws- 2 (2000) How to Buy a Water-Saving Shower head
DCE Ws- 3 (2000) How to Buy a Water-Saving

Repl acenent Toi |l et

DCE Ws- 4 (2000) How to Buy a Water-Saving
Repl acenent Uri nal

U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS FF-S- 325 (I'nt And 3) Shield, Expansion; Nail,
Expansi on; and Nail, Drive Screw (Devices,
Anchoring, Msonry)

UNDERWRI TERS LABCRATORI ES (UL)

UL 8730 (1993) Electrical Controls for Household
and Simlar Use

1.2 DESI GN REQUI REMENTS

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: If Section 15003 GENERAL MECHANI CAL
PROVI SIONS is not included in the project
specification, applicable requirenents therefrom
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1.

shoul d be inserted and the foll ow ng paragraph
del et ed.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

Section 15003 GENERAL MECHANI CAL PROVI SI ONS applies to work specified in
this section.

Pl unbi ng systens shall be provided and shall include the water supply
system the waste and vent system and all required plunmbing fixtures and
fittings. Plunbing fixtures and fittings shall be selected in accordance
with the water conservation guidelines as described in ICC |IPC, Table 604.4.

3 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Review subnmittal description (SD) definitions
in Section 01330 SUBM TTAL PROCEDURES and edit the
following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar |ist of appropriate
products and tests beneath each submittal

descri ption.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

The followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES in sufficient detail to show full conpliance with the
speci fication:

SD-01 Preconstruction Submittals

Mat eri al , Equi pnent, and Fixture Lists shall be subnmitted in

accordance with paragraph entitled, "General Requirenents," of
this section.

SD- 02 Shop Drawi ngs

Detail Drawi ngs shall be submitted in accordance with paragraph
entitled, "General Requirenents," of this section.

Installation Drawi ngs shall be submitted for piping systens in
accordance with paragraph entitled, "Pipe Installation,"” of this
section.

SD- 03 Product Data

Equi prent and Performance Data shall be submitted for storage-type
wat er heaters consisting of storage capacity and energy efficiency.

SD- 06 Test Reports

Test Reports shall be submitted for hydrostatic pressure tests in
accordance with paragraph entitled, "Tests," of this section.

SECTI ON 15102 Page 10



1.4 GENERAL REQUI REMENTS

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: |f Section 15055 WELDI NG MECHANI CAL i s not
included in the project specification, applicable
requirenents therefromshould be inserted and the
fol |l owi ng paragraph del et ed.

EE R R R R R R R R R R R R R R R R R R R R R R R R I R

Section 15055 WELDI NG MECHANI CAL applies to work specified in this section.

Detail Drawi ngs shall be submtted for plunbing systens including
spring-support data.

Mat eri al, Equi pnent, and Fixture Lists shall be submitted for plunbing
syst ens.

PART 2 PRODUCTS

2.1 WATER SUPPLY SYSTEM COVPONENTS
2.1.1 Pi pe and Fittings

2.1.1.1 Copper Pi pe

Above ground copper tubing shall conformto ASTM B 88, Type L ASTM B 88M
Type B, hard-drawn for horizontal and exposed vertical |ines.

Under ground copper tubing shall conformto ASTM B 88, Type K ASTM B 88M
Type A seanmless. No joints shall be permtted in underground copper

pi pi ng unl ess specifically approved. Fittings for connection to
corporation cocks shall be cast bronze, flared type, confornm ng to ASME
B16.26. Underground joints shall be brazed.

Fittings and unions shall be 150 pounds per square inch gage (psig) 1034
ki | opascal working steam pressure (wsp), w ought-copper sol der joint
conform ng to ASME B16. 22.

Sol der shall be 95-5 tin-antinony, alloy Sh5, conform ng to AWS WHB- 2. 8.
Brazing rod shall be classification BCP-5, confornming to AWS A5. 8.

Copper tubing systems may be installed using mechanical pipe couplings of a
bolted type with a central cavity design pressure responsive gasket.

Copper pipe and fittings are to be grooved in accordance with the coupling
manuf acturers specifications.

2.1.1.2 Pl astic Pipe and Fittings

Sol vent wel d pi pe shall be extruded of an Chlorinated Poly-vinyl Chloride
(CPVQ) virgin pipe conmpound. Conpound shall conformto ASTM D 1784, Cel
Classification 12454-B, and have a 2, 000-pound per square inch (psi) 13790
ki | opascal hydrostatic design stress rating. Pipe and fittings shal
conformto [ AWM C900] [ AWM C901] [ AWM C905], Schedul e [40] [80].

SECTI ON 15102 Page 11



Grooved pipe and fittings shall conformto AWM C606

Pi pe shall bear the followi ng markings: nmanufacturer's nane, nom nal pipe
size, schedule or class, pressure rating in psi kilopascal, and NSF
International (NSF) seal of approval. Mnufacturer shall also nmark the
date of extrusion on the pipe.

Sol vent cement or rubber-gasket joints for pipe and fittings shall be nmde
in accordance with the nmanufacturer's instruction

Fittings shall be PVC Schedule [40] [80].

Fittings shall be injection-nolded of an i nproved PVC conmpound. Fittings
shall conformto ASTM D 1784, Cell C assification 12454-B

Tees and ells shall be side gated.

Fittings shall bear the conpany's nane or trademark, material designation
size, applicable iron pipe size (ips) schedule, and NSF seal of approval.

Thr eaded ni ppl es shall be standard wei ght Schedule 80 with nol ded threads.

.1.1.3 Gal vani zed Carbon Steel Pipe

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: This pipe is applicable for potable water and
rain water |eader systens.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Pi pe size 1/2 through 10 i nches, DN15 through DN250 and where indicated
shall be in accordance with AWM C200, Schedul e 40 seanl ess or

el ectric-resistance wel ded gal vani zed steel conformng to ASTM A 53, [Type
E, Grade B (electric-resistance welded)] [Type S (seaml ess)].

Fittings 2 inches DN50 and under shall be 150-psig 1034 kil opascal wsp
banded gal vani zed nal | eable iron screwed, conformng to ASTM A 197/ A 197M
and ASME B16. 3.

Unions 2 inches DN50 and under shall be 300-psig 2068 kil opascal wsp
femal e, screwed, galvanized nalleable iron with brass-to-iron seat and
ground joint.

Fittings 2-1/2 inches DN65 and over shall be 125-psig 862 kil opascal wsp
cast-iron flanges and flanged fittings, conformng to ASTM A 126/ A 126M
Class A and ASME B16. 1.

Steel flanges shall conformto AWM C207.

Fiel d wel ding of steel pipe shall be as specified in AWM C206.
Contractor has the option of using 150-psig 1034 kil opascal wsp banded

gal vani zed mal |l eabl e iron screwed fittings, conformng to ASTM A 197/ A 197M
and ASME B16. 3.

SECTI ON 15102 Page 12



Grooved fittings nmay be used in lieu of threaded, flanged, or wel ded

fittings. Fittings shall be [cast ductile iron in accordance with ASTM A
536.] [fabricated of Schedule 40 carbon steel pipe conformng to ASTM A 53.]
Grooves shall conformto AWM C606

1.2 Val ves and Specialties

.1.2.1 Gate Val ves

Val ves shall be designed for a mninmumof [150] psi [1034] kil opasca

[ ]. Valves shall have [bell-and-spigot ends] [screw joints]. Valves
smal l er than 3 inches DN80 shall be all brass and shall conformto MSS SP-80,
Type |I. Valves 3 inches DN8O and | arger shall be iron-body, brass-nounted,

conform ng to AWM C500
.1.2.2 Vacuum and Rel i ef Val ves

Vacuum and relief valves shall be size and type to relieve pressure and
prevent the formation of a vacuum Val ves shall automatically renove air
fromthe Iines when the lines are being filled and admit air into the lines
when water is being withdrawn in excess of the inflow

.1.2.3 Hose Faucets

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Nornmally del ete vacuum breaker when faucets
are installed in nonpotable-water |ines.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Hose faucets shall be constructed with 1/2-inch 15 mllineter male inlet

t hr eads, hexagon shoul der, and 3/4-inch 20 m|lineter hose connection
conforming to ANSI Al112.18.1M Hose-coupling screw threads shall conform
to ASME B1.20.7 and ASME Bl.21M

Vandal proof, atnospheric-type vacuum breaker shall be provided on di scharge.
.1.2.4 G obe Val ves

Val ves shall be 125-psi 862 kil opascal, bronze body, conforming to MsSS SP-80.
Di sk shall be free to swivel on the stem Conposition seating surface disk
construction may be substituted for all-netal disk construction. Packing
shal |l be a woven non-ashestos nmaterial, inpregnated with not |ess than 25
percent, by weight, tetrafluoroethylene resin

.1.2.5 Check Val ves

St andard check valves in sizes 2 inches DN50 and smal |l er shall be 125-ps
862 kil opascal swi ng check confornming to MSS SP-80. Lift checks (lift check
hori zontal) and 125-psi 862 kil opascal val ves confornm ng to MSS SP- 80,

shal | be provided.

Check valves in sizes 2-1/2 inches DN65 and | arger shall be cast iron

bronze trim swing type. Valve bodies shall be [cast iron, conformng to
ASTM A 126/ A 126M C ass A] [ductile iron, conformng to ASTM A 536].
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Val ve ends shall be flanged in confornance with ASVE B16.1. Sw ng-check pin
shall be AISI Type [304] [316] | ] corrosion-resistant steel. Valves
shal | have bolted and gasketed covers.

Grooved end check val ves nmay be used provided that the manufacturer
certifies to the performance requirenments of MSS SP-80.

.1.2.6 Backf| ow Preventi on Devices

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Approved backfl ow prevention devices are
defined by nethod of use as air gap, atnospheric
vacuum breaker, pressure vacuum breaker, doubl e
check backflow, and reduced pressure principle.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Backf | ow preventi on devices shall conformto AWM C510 and AWM C511.

Devi ces 2 inches DN50 ips and snaller with noving conponents defined in
AWM C511, shall be constructed of nonferrous metals. Nonnmetal conponents
of such devices shall be rated for the applicable service tenperature.

Bodi es of devices 2-1/2 inches DN65 and | arger shall be corrosion-resistant
ferrous material or bronze, with flanged connections. Metallic operating
conponents and trimshall be nonferrous. Nonnetallic parts shall be rated
for the applicable service tenperature.

External surfaces of devices used in conjunction with equipnment with
pol i shed or chrome-plated surfaces shall be simlarly finished.

External surfaces of devices may be rough castings where these devices are
used outside of the building or in equipnment roons. Devices shall be
protected fromfreezing and shall be installed, tested, and used in strict
conformance with the manufacturer's instructions.

Air gaps shall be at least two times the supply pipe dianeter, but not |ess
than 1 inch 25 mllinmeter, as neasured vertically, fromthe flood rim of
the supplied device. There shall be no provision for a tenporary bypass
line around the air gap or water supply tank and punp.

At mospheri ¢ Vacuum Breakers (AVB) shall be used only where no back-pressure
may occur. At nospheric vacuum breakers will only provide protection

agai nst back-si phonage of nontoxic pollutants. AVB shall be installed
downstream of the |ast shutoff valve and at |east 12 inches 300 mllineter
above the highest sprinkler head or outlet. Under no circunstances shal
the AVB be installed where it will be under continuous pressure for nore
than 12 hours in any 24-hour period. AVB shall be installed in an
accessi bl e I ocation.

Type PVB pressure vacuum breaker devices used only where there is no

possi bility of back-pressure. PVB shall be installed in an accessible
location to facilitate inspection and servicing. PVB shall be installed a
m ni mum of [12] inches [300] mllineter | ] above the highest outlet,
shall conformto ASSE 1010, and shall have tightly closing shutoff val ves
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on each end, and be fitted with properly located test cocks. PVB devices
may have pressure on downstream side and may be used for back-si phonage
only, against pollutants or contani nants.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Type DC backfl ow and reduced pressure
principle devices is nornally supplied in sizes 3/4
i nch through 10 i nches DN20 t hrough DN250. Larger
sizes will be rated by the Foundation for

Cross- Connection Control and Hydraulic Research

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Type DC backfl ow devi ces or assenblies are used for | ow degree of hazard
nonpol lutants or contamnants. This device shall conformto [ AWM C510]

[ ASSE 1015], and FCCCHR Manual -9 standard. This unit shall be installed a
m ni mum of | ] [12] inches [300] mllinmeter above the ground or flood
level. Wien installed in a pit, a drain nust be provided. This assenbly
device nust be furnished with tightly closing shutoff resilient seated

val ves on each end and be fitted with properly located test cocks. Qutside
| ocations shall include protection against freezing. Critical facility
pot abl e water systens and 2-1/2 inch DN65 and | arger shall have

dual -parall el installation which should be installed in accessible

| ocations. When DC backfl ow assenblies are used on fire suppression water
systens, the shutoff valves nust be OS&Y resilient seated gate val ves.

Reduced pressure principle devices shall conformto [ASSE 1013] [ AWM C511]

and FCCCHR Manual -9. This unit shall be installed a m ni mumof [ ]
[12] inches [300] nmillineter above ground or flood level. This unit shal
i nclude tightly closing shut-off valves on each end and be fitted with
properly located test cocks. |Indoor installations shall include an

ai rgap- equi pped drai n adequate for relief valve discharge. CQutside
installations shall include protection against freezing. Critical water
supplies shall have dual -parallel installations which shall be installed

in accessi bl e | ocations.
.1.2.7 VWater Meters

Positive displacenment disk neters shall conformto AWM C700, except as
otherwi se noted. Parts wetted by water shall be [bronze] [rubber]
[plastic]. Casing shall be flanged in sizes 2-1/2 inches DN65 and | arger
Regi sters shall be nmmgnetic drive, straight reading. Maxinmum pressure drop
at maxi num capacity shall not exceed | ] [10] psi [70] kil opascal for
neters sized 1-1/2 inches DNAO ips and smaller; and [ ] [15] psi [103]
kil opascal for neters 2 inches 50 nillineter ips and | arger

.1.2.8 Goosenecks

Copper tubing for gooseneck connections shall conformto ASTM B 88, Type K
ASTM B 88M Type A, anneal ed.

.1.2.9 Service Stops

Service stops shall be waterworks ground-key type, oval flowway, T-handl e,
wi t hout drain. Pipe connections shall be suitable for the type of service
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pi pe used. Parts shall be cast red brass having a nomi nal conposition of
85 percent copper, 5 percent tin, 5 percent |ead, and 5 percent zinc, with
femal e i ps connections designed for a mnimum pressure of | ] [200] ps
[1379] kil opascal

.1.2.10 Val ve Boxes

Val ve boxes shall be [cast iron] [plastic], conplete with covers.
[Cast-iron boxes shall be the extension type with [screw] [slide]
adjustrments and with flared bases.] [Plastic boxes shall be constructed as
indicated.] The word "WATER' shall be cast in the cover. Boxes shall be
installed over each gate valve. Boxes shall be of such a length as can be
adapted, without full extension, to the depth of cover required over the
pi pe at the valve location. [Plastic boxes nay be installed only in

| ocations not subjected to traffic.]

.1.2.11 Val ve Manhol es
Val ve manhol es shall be constructed in accordance with the design details.
.1.2.12 WAt er - Hanmrer Arresters

Wat er - hanmer arresters shall be comrercially nanufactured products

consi sting of bellows arranged to absorb the energy of pressure waves
generated by valve closure in aline in which water is flowing. Arresters
shal | be nonferrous construction, shall be rated as to capacity, and shal
be certified in accordance with PDI WH 201

.1.2.13 Wal | Hydrants

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: I nclude "backfl ow preventers (vacuum
breakers)" when the followi ng paragraph is sel ected.

EE R R R R R R R R R R R R R R R R R R R R R R R O R

Wal | hydrants shall have brass wall-boxes with nozzles and detachabl e
T-handl es and shall be provided with vandal proof type BAT vacuum breakers.
Exterior surfaces shall be chrone-pl ated.

. 1.3 St orage- Type Water Heaters

St orage-type water heaters shall be [gas-fired], [electric] type.
[Gas-fired water heaters shall be installed in accordance with NFPA 54.]
[Electric water heaters shall be UL |isted.]

Water heaters shall be commercially avail abl e nodels. Mdel selected shal
be of the energy efficient type insulated to an R value of at |east | ]
[10] [1.8 square nmeter Cel sius per watt (10 square foot Fahrenheit per Btu)]
and shall have efficiencies in accordance with the |evels specified in DOE
RE-4 and/or DOE RE-5. Subnit equi pnent and performance data for
verification of storage capacity and energy efficiency.

Tenperature- and pressure-relief valves shall conformto AGA Z21.22. Type
I, conbination pressure- and tenperature-relief valves shall be installed
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when the heat input is |less than 100,000 Btu per hour 30 kilowatt and when
the storage is |less than 120 gallons 454 liter. Wen either or both of the
specified conditions are reached or exceeded, [Type |l, tenperature relief,
water rated] [Type |11, tenperature relief, steamrated valves] shall be
installed. Vacuumrelief valves shall be installed on each col d-water
branch connection on the bottomof the water heaters at an el evation above
the top of the heater. Vacuumrelief valve shall be designed to prevent
wat er heater damage froma reverse fl ow vacuum

. 1.4 Pl unbing Fixtures and Trim

Vi treous-china and enanel ed cast-iron plunbing fixtures shall be white, and
shal |l be the product of the same manufacturer

Exposed traps and doubl e-cone supply tubes for fixtures and equi pnent shal
be connected to rough-piping at the wall, unless otherw se specified in the
contract docunents. Floor and wall plates shall be as specified herein or
as covered by the outfit nunbers. Exposed-to-view fixture trinm ngs,
fittings, and fasteners shall be chrom umplated or nickel-plated brass

wi th polished, bright surfaces.

Supplies and wastes for lavatories shall be to wall, except as otherw se
i ndi cated on the construction drawi ngs. Sleeves are not required at
penetrations.

Rubber conpression type connections shall not be acceptable. Brass ferrule
type fittings shall be required.

.1.4.1 Fi xture Supports

Wal | -hung fixtures shall be supported by ferrous-nmetal carriers suited to

the particular installation conditions. Carriers may be conbination type

with adjustable fittings. Water closets and urinals shall have supporting
feet not less than | ] [10] inches [250] mllinmeter long. Lavatories

shal | be supported fromthe wall by wall-carriers with conceal ed arns.

.1.4.2 Lavatories
Lavatories and fittings shall conformto ANSI Al12.19.2M

Type L-S lavatories shall be Type V, slab type, Cass 4, wall hung, 20 by
18 inches 508 by 457 mllinmeter. Inside opening shall be substantially
rectangul ar.

Type L-B lavatories shall be Type |, straight back, 20 by 18 inches 508 by
457 mllinmeter. 1Inside opening shall be substantially rectangul ar

Type L-C lavatories shall be Type IV, countertop, Cass 2, oval, flat rim
beadl ess, self-rimring with rounded rimcorner and back | edge, front
overfl ow, oval shaped, seam ess, and mirror finish. Materials shall be
18-gage 1.3 millinmeter corrosion-resistant steel conformng to ASTM A 176,
Class 302, A annealed. Internal size of the lavatory shall be [ ]
[15-1/2 by 11-3/8 by 6] inches [384 by 289 by 152] mllinmeter deep. Bows
shal |l be coated externally with sound deadeni ng, nonmarring nastic.
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Supply fittings shall conformto applicable requirenents for faucets in
ANSI Al112.19.2M and shall be in accordance with the recommended | evels
specified in DOE W51

Supply fitting shall be a 4-inch 100 millineter, centerset type with a
vandal proof aerator. [Automatic supply fittings shall conformto ANSI
Al117.1 and UL 8730 for faucets.]

Supply fitting spout angle and | ength over the bow shall provide a
wat er-free back | edge. Horizontal distance fromthe centerline of the
spout | ess aerator to the centerline of the supply piping shall be not |ess

than | ] [4-3/8] inches [111] mllinmeter, and the vertical distance
between the centerline of the spout, |ess aerator, and the fitting base
shall be not less than | ] [2-1/2] inches [DN65]. Supply fittings with

handl es capabl e of being turned 360 degrees shall not be acceptable.
[ Faucet supply shall be automatic [battery] [electronic] nbtion sensing
detector type activation.]

Supply piping shall be chrone-plated brass and threaded in accordance with
the requirenents of ANSI Al112.19.2M

Drain fittings shall conformto ANSI A112.19.2M strainer drain, but with
perforated renovable strainer and 1-1/4-inch DN32 tail piece. Adjustable
P-trap, with cleanout, shall be Type |

Corrosion-resistant steel |avatories shall be equipped with
corrosion-resistant steel drain fittings.

.1.4.3 Servi ce Sinks

Service sinks and fittings shall conformto ANSI Al112.19.1M ANSI Al12.19.2M
and ANSI A112.19.3M [Automatic controlled fittings shall conformto UL
8730 and ANSI Al117.1.]

Type SS-Wservice sinks shall be single bow, nmounting trap standard with
hi gh nondrill ed back, and w thout a finished apron. Supply fittings shal
be a 10-inch DN250 chrone-pl ated spout, Type SS-W single, conpression

wi th vacuum breaker and 4-foot 1220 millimeter hose with hol ding bracket.

Waste shall be to the wall. P-trap shall be cast iron with acid-resisting
enanel inside, brass clean-out plug, and strainer

Type SS-F service sinks shall be single bowl, nmounting floor with high
nondrill ed back, floor-corner mounted, curved or straight front, and
enanel ed cast iron with rimguard. Sinks shall be 28 by 28 inches 711 by
711 mllineter overall, 13 inches 330 nmllineter back height fromthe
floor, and 6 inches 150 millinmeter deep. Supply fittings shall be single,
conpression, with vacuum breaker and 4-foot 1220 m|lineter hose with
hol di ng bracket. Supply fittings shall be in accordance with the
recommended | evel s specified in DOE Ws-1. Drain fittings shall be 3 inches
80 mllimeter.

Type SS-T service sinks shall be single bow, three-side access, floor
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nounted, terrazzo, with four-side cap-tiling flange, and fabricated from
Cl ass 302, anneal ed corrosion-resistant steel. Fixtures shall be 36 by 24
i nches 914 by 600 nmillineter overall and 12 inches 300 mi|lineter high
Supply fittings shall be a 10-inch DN250 spout, chrone-plated, single,
conpressi on, with vacuum breaker and 4-foot hose w th hol ding bracket.
Drain fittings shall be 3 inches 80 mllineter.

.1.4. 4 Urinals and Fittings

Urinals shall be top-connected, wall-hung bowl with integral flush

di stribution, wall-hung with integral trap and extended shields, [washout
flushing action, in conformance with ANSI A112.19.5 with flush val ve.]
[auto flush conformng to ANSI A117.1 and UL 8730 and ASSE 1037.] Urinals
shal |l be in accordance with the recommended | evels specified in DOE Ws- 4.

[ Flush val ve shall be exposed flushoneter, |arge di aphragm and | arge

pi ston, side oscillating handle,] [Flush shall be auto flush notion sensing
[battery] [electrically wired] operated] with [1-inch] [3/4-inch] [25] [19]
mllineter inlet and outl et pipe connections, a vacuum breaker and
screwdriver stop, constructed for quiet operation. Exposed parts shall be
chrone- pl at ed

.1.4.5 Water C osets

Water closet, Type WC-1, shall be office and industrial type, elongated
bowl with flush valve, siphon, jet, and wall outlet, in conformance wth
ANSI Al112.19.5, constructed for quiet operation. Seat shall be el ongated,
open-front, solid-nolded, high-inmpact, polystyrene, white, w th check

hi nge, less cover. [Flush valve shall be exposed flushoneter, |arge

di aphragm and | arge piston, side oscillating handle with vacuum breaker and
screwdriver stop, constructed for quiet operation.] [Flush valve shall be
auto notion sensing conformng to ANSI Al117.1 and UL 8730 and ASSE 1037.]

Wrren's roomoutfit, Type WC-2, shall be identical, except that seat shal
be el ongated bowl, industrial, open front with cover. [Bunper shall be
provi ded on flush val ve.]

Al water closets shall be in accordance with reconmended | evel s specified
in DOE Ws- 3.

.1.4.6 Shower Fittings

Shower fittings shall conformto ANSI Z358.1 with conceal ed pi pi ng and
pressure-bal ancing m xi ng val ve. Shower head shall be Type I, Cass 2,
adj ustabl e spray. Showerheads shall be in accordance w th recommended
| evel s specified in DOE W5 2.

.1.4.7 Enmer gency Shower and Shower Equi prent
Enmer gency shower shall conformto ANSI Z358.1. Markings identifying
ener gency shower shall be as detailed on plans conformng to NEMA Z 535

Qut door energency showers shall have freeze-proof valves that allow ful
drai nage of piping to below frost |ine after each operation
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2.1.4.8 El ectric Water Cool er

2.

2.

ARl 1010, [floor] [wall]-nmounted, bubbler style, air-cooled condensing
unit, 4.0 gph 15 liter per hour steel splash receptor, and all stainless
steel cabinet. [Provide ASVME Al12.6.1M conceal ed [chair carriers] [wal
hangers with thru-bolts and back plates for nounting on wall hung
coolers].] CFCrefrigerants are not all owed.

.1.4.9 Wheel chair Electric Water Cool er

ARl 1010, wall-rmounted bubbler style with ASME Al12. 6. 1M conceal ed chair
carrier, air-cooled condensing unit, 4.75 gph 18 liter per hour m ninmm
capacity, stainless steel splash receptor, and all stainless steel cabinet,
with 27-inch 675 mllimeter clearance fromfront bottom of unit to floor and
36-inch 900 m | lineter maxi mum spout hei ght above floor. Bubblers shal

al so be controlled by push | evers, by push bars, or touch pads one on each
side or one on front and both sides of the cabinet. CFC refrigerants are
not al | owed.

.2  SANI TARY DRAIN, WASTE, AND VENT SYSTEM ( DW)
2.1 DW/ Pi pi ng

.2.1.1 Cast-lron

Soi |l pipe drain, waste, and vent bell-and-spigot type shall conformto ASTM
A 74. Joints shall be calked and | eaded in |lines where necessary to
provi de proper |eaktight support and alignnment. Joints may be el astoneric
conpressi on conformng to ASTM C 564. Hubless joints nay be used. Pipe
class shall be standard wei ght Cl SP- DW.

.2.1.2 Copper

Pi pe shall be type DW copper drainage tube conformng to ASTM B 306, with
[cast brass] [wought copper] drainage fittings conformng to ASTM B 584
and ASME B16. 23.

.2.1.3 Pol yvi nyl chl ori de (PVC)

Pol yvi nyl chl ori de drain, waste, and vent piping-systemmmaterials shall be
manuf actured from Type | normal inpact resins in conformance with ASTM D
2665 and with ASME B16.12. Pipe and fittings shall be white and
specifically suited for joining socket interfaces into a honbgeneous nass
by sol vent-cenent wel di ng.

Fittings shall be nolded to produce upon insertion of pipe an interference
fit at two-thirds depth of socket. No thread cutting shall be permtted.

2.2 Sanitary Drain Waste and Vent Fixtures

2.2.1 Fl oor Drains (FD)

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R

NOTE: Select floor drain Type FD-1 for toilet
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roons, |ocker roonms, and sinilar duty.

EE R R R R R R R R R R R R R R R R R R R R R O R

Fl oor drains shall be conplete with traps, and bottom outl ets.

Fl oor drains located in slabs on earth shall have hub outlets. Drains in
sl abs not on earth shall have threaded outlets or hub outlets, as required
to match pipi ng used.

Fl oor drains shall have integral seepage pans and weephol es.

Floor drains fitted with menbrane or netal - pan wat erproofing shall have
cl anmpi ng-col | ar assenbl i es.

Ferrous floor-drain surfaces, except the top of grates, shall be given a
heavy coating of coal-tar enanel. Coating shall be applied either at the
factory or in the field before installation and before any rusting has
occurred.

Type FD-1 floor drains shall conformto ASME Al12.21. 1M and as i ndi cated.
Adj ustabl e collar strainer and fasteners shall be nickel -bronze.
Exposed-t o-vi ew surfaces shall be satin polished, except in nmechanica
roons. Strainer holes shall be square. Strainer dianeter shall be nom na
5 inches 125 nmillinmeter Strainer and body shall be capabl e of sustaining

specified platen | oad of not |ess than | ] [2,000] pounds [8900] newton
with not nore than [1/16] inch [1.6] mllineter deflection with | oad
applied within [5] | ] seconds. Strainer-free area shall be not |ess
than | ] [7] inches [4516] mllinmeter square.

2.2.2.2 C eanouts (CO

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: Select cleanout that is applicable to job.

EE R R R R R R R R R R R R R R R R R R R R R R R O R

Cl eanouts shall be gastight and watertight, sized to provide quick and easy
access for plug renpval and rodding tools in their specific |location

Cl eanouts shall be aesthetically |ocated with respect to tile patterns,
masonry bond, and alignnent.

Cleanouts in ceramic-tile and resilient-tile flooring and wall finish shal
be rectangul ar.

No cl eanout plug shall terninate in or above a finished floor or wal
surface except in stack bases and where indicated on the construction
dr awi ngs.

Cl eanouts shall have cast-brass rai sed-head plugs. Not |less than two tools
for each size and type of plug shall be delivered to the Contracting
Oficer.

Cl eanout plugs under pressure and where specified in the contract docunents
shal | be | ead gasketed.
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Cl eanouts in aboveground fl oors shall have integral seepage pans and
weephol es.

Cleanouts fitted with nenbrane or netal - pan wat erproofing shall have
i ntegral seepage pans and weephol es, and cl anpi ng-col |l ar assenblies.

Cl eanouts set outside of the building and all cleanouts in building floors
shal | have adj ustabl e housi ngs.

Cast-iron bodies shall be coated with manufacturer's standard materi al

Type CO-1 shall be cast-iron body and setscrew adjustable housing with
deep-set tractor-type cast-iron scoriated cover. Construction shall be
heavy duty, suitable for AASHTO H 10 | oadi ng.

Type CO- 2 shall be cast-iron body and setscrew adj ustabl e housing with
deep-set tractor-type polished nickel-brass or nickel-bronze scori ated
cover. Construction shall be heavy duty, suitable for AASHTO H 10 | oadi ng.

Type CO 3 shall be cast-iron body and adj ustabl e housing with polished
ni ckel -brass or nickel -bronze heavy-duty frane and scori ated secured cover.
Cover thickness shall be not less than | ] [3/8] inch [10] mllinmeter.

Type CO-4 shall be cast-iron body and adj ustabl e housing with cover
recessed to a depth to accommpdate specified resilient-flooring materi al
Surfaces and fasteners exposed to view shall be constructed of polished
ni ckel -bronze or approved nickel - brass.

Type CO-5 shall be cast-iron body and adjustabl e housing with | ] [3/4]
inch [19] mIlineter mnimumrecessed anchor cover. Surfaces and fasteners
exposed to view shall be constructed of nickel-bronze or approved

ni ckel -brass. Cover shall be equipped with |ifting screw.

.3 SUPPCORTI NG ELEMENTS

Necessary pi pi ng-system conponents and ni scel | aneous supporting el enents
shal | be provided, including, but not Iimted to, building structure
attachments; supplementary steel; hanger rods, stanchions, and fi xtures;
vertical pipe attachnents; horizontal pipe attachments; anchors; and

vari abl e and constant supports. Supporting elenents shall be suitable for
stresses inposed by systens pressures and tenperatures, and natural and

ot her external forces.

Supporting elenents shall be in accordance with FM P7825 and be UL |isted
and shall conformto ASME B31.1, MSS SP-58, MSS SP-69, and requirenents
specified herein

Types of devices specified herein are defined in referenced MSS standards.
. 3.1 Bui I ding Structure Attachnents

.3.1.1 Anchor Devices, Concrete and Masonry

Anchor devices shall conformto requirenents of FS FF-S-325, [Goup |I]
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[Goup I'l, Type 2, Cass 2, Styles [1] [2];] [Goup IlI] [Goup VIII].

Anchor devices for cast-in floor-nmounted equi pnent shall provide for
adj ust abl e positions.

Masonry anchor devices shall be built-in.

Powder - act uat ed anchoring devices shall not be used to support any
nmechani cal - syst em conponents.

.3.1.2 Beam d anps

Beam cl anps shall be center-|oading MSS SP-58 Types D21, 28, 29, and 30, UL
listed, catal oged and | oad-rated, commercially nmanufactured products.

.3.1.3 Inserts, Concrete

Concrete inserts shall be constructed in accordance with the requirenents

of MSS SP-58 for Type 18 and MSS SP-69. Wen applied to piping in sizes
2-inch DN50O ips and | arger, and where otherw se required by inmposed | oads, a
1-foot 305 millimeter length of 1/2-inch 13 mllineter reinforcing rod

shall be inserted and wired through slots. Proprietary continuous inserts
shall be simlarly used.

.3.1.4 C- C anps

[ G clanps shall not be used.]

[Cclanps shall be used to support piping sizes 1-1/2 inches 40 mllinmeter
and smaller. GC-clanps shall be FM P7825 approved and UL listed with
hardened cup tip, setscrew, |ocknut, and retaining strap. Retaining-strap
section shall be not less than | ] [1/8] inch [3] mllineter

Beam f | ange thi ckness to which clanps are attached shall not exceed [ ]
[0.60] inch [15] mllimeter.]

. 3.2 Hori zontal Pipe Attachnents

.3.2.1 Si ngl e Pi pes

Piping in sizes through 2-inch DN50 ips shall be supported by MSS SP-58
Type 6 solid malleable-iron pipe rings, except that split-band rings shal

be used in sizes up to 1-inch DN25 i ps.

Pi ping in sizes through 8-inch DN200 i ps inclusive shall be supported by
MSS SP-58 Type [1] [3] [4] attachnents.

MSS SP-58 Type 1 and 6 assenblies shall be used on vapor-seal ed insul at ed
pi pi ng and shall have an inside dianmeter 1-ips |arger than the pipe being
supported, to provide adequate clearance during pipe noverent.

MSS SP-58 Type 12 devices with doubl e-bolted, angle-iron wall or fixture
clips shall be used in pipe chases to support fixture-supply piping.

MSS SP-58 Type 40 shields shall be used on insulated piping. Area of the
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supporting surface shall be such that conpression deformation of insul ated
surfaces does not occur. Longitudinal and transverse shield edges shall be
roll ed anay fromthe insulation

MSS SP-58 Type 39 saddles shall be used for pipe guiding.
Spring supports shall be provided.
.3.2.2 Paral | el Pipes

Trapeze hangers fabricated from structural-steel shapes, with U-bolts
shal |l be used in congested areas and where nultiple pipe runs occur
Structural -steel shapes and structural supports shall be a comercially
avai | abl e, of a preengi neered design, rolled steel

.3.3 Vertical Single Pipe Attachnents
Vertical pipe attachments shall be MSS SP-58 Type 8.
.3.4 Hanger Rods

Only circular cross-section rod hangers shall be used to connect

bui | di ng-structure attachnments to pipe supports. Pipe, straps, or bars of
equi val ent strength shall be used for hangers only where approved by the
Contracting O ficer.

.3.5 Copper Tubi ng and Pi pe Supports

Metal surfaces in contact with copper tubing or pipe shall be
[ copper-pl ated] [plastic-coated].

Support surfaces shall have |arge contact areas to prevent point |oading
wi th consequent cutting. Mninmmdirect-contact areas shall be equal to
commercially avail abl e Type | hangers.

.4 I NSULATI ON

Hot -wat er - pi pi ng insul ati on shall be fiberglass with factory-applied jacket
conform ng to ASTM C 547

Conposite UL-listed jacket and insulation shall have a Fire-Hazard
Classification of flanme-spread 25, snoke-devel oped 50. Wall penetrations
shal |l be sleeved with foamed, flexible insulation, continuous through the
sl eeve.

Pot abl e hot- and cold-water lines shall be insulated to the extent shown
with standard nominal 3/4-inch 19 mllinmeter foaned, flexible insulation

I nsul ation shall be slipped onto the pipe prior to making up fittings.

Butt joints shall be sealed with adhesive as reconmmended by the insulation
manuf acturer. CQutdoor insulation shall be coated with an ultraviolet |ight
protective coating reconmended by the insul ati on nanufacturer

For pi pe hangers and supports where the insulation rests on the 1-1/4-inch
32 millinmeter strap of the adjustable clevis pipe hanger, the insulation
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shall be cut with a brass cork-borer and a nunber 15 superior grade cork
shall be inserted. Seans shall be sealed with suitable adhesive. Cork

shall be centered on the strap. Length of the cork shall be nodified to
suit the insulation thickness.

Fitting shall be insulated with mter-cut pieces of pipe insulation of the
sanme size as applied to the adjacent pipe. Mter-cut pieces shall be
joined with adhesive, the covers slit, snapped over the fittings, and the
joints seal ed with adhesive.

After the piping systemhas been installed, tested, and placed in

sati sfactory operation, the hanger |oad nut above the clevis shall be
firmy tightened to ensure proper hanger performance. A nipple shall be
pl aced over the 1/2-inch 13 mllineter diameter clevis bolt as a spacer to
ensure that the lower U-strap will not nove in on the bolt and deform or
conpress the insulation

.5 M SCELLANEOUS MATERI ALS
.5.1 Bi t um nous Coati ng

Bi tum nous coating shall be a solvent cutback, heavybodied material to
produce not |less than a | ] [12] ml [0.3] millineter dry-film

t hi ckness in one coat, and shall be recomended by the manufacturer as
conpatible with factory-applied coating and rubber joints.

For previously coal-tar coated and uncoated ferrous surfaces underground,
bi tum nous coating shall be solvent cutback coal-tar type, conformng to
AWM C203.

.5.2 Bol ti ng

Fl ange and general purpose bolting shall be hex-head and shall conformto
ASTM A 307, Grade B ASTM F 568M C ass 4.8 or above bolts, for flanged
joints in piping systems where one or both flanges are cast iron. Heavy
hex-nuts shall conformto ASTM A 563 ASTM A 563M  Squar e- head bolts and
nuts shall not be acceptable. Threads shall be coarse-thread series.

.5.3 El ast oner Cal k

[ Pol ysul fide-] [Polyurethane]-base el astoner cal king nmaterial shall be
t wo- conponent type, conformng to ASTM C 920.

.5.4 Escut cheons

Escut cheons shall be manufactured from nonferrous nmetals and shall be
chrone-pl ated except when AISI 300 series corrosion-resistant steel is
provided. Metals and finish shall conformto ANSI Al12.19.1M ANS|
Al112.19.2M and ANSI A112.19.3M

Escut cheons shal|l be one-piece type where nounted on chrone-pl ated pipe or
t ubi ng, and one-piece of split-pattern type el sewhere. Escutcheons shal
have provisions consisting of internal spring-tension devices or setscrews
for maintaining a fixed position against a surface.
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2.

2.

5.5 FI ashi ng
Sheet |ead shall conformto ASTM B 749, Grade [B] [C] [D].

Sheet copper shall conformto ASTM B 370 and shall weigh not |ess than
[ ] [16] ounces per square foot [4.8] kil ogram per square neter.

5.6 G out

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: When noisture or uncured concrete occurs,
metallic grout nmay cause buil dup of pressure that,
under confinenment, could be sufficient to msalign
equi pnent .

Epoxy grout shall be specified particularly where
m | d chem cal resistance is necessary or where oi
soaki ng nmay occur.

Where hi gh anchor-bolt torques (2,000 ft-1b) (2712
newt on-neter) are applied, epoxy polyam des will
col d-fl ow.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Shrink-resistant grout shall be a prem xed and packaged netallic-aggregate,
nortar-grouting conpound conform ng to ASTM C 1107.

Shrink-resistant grout shall be a conbination of preneasured and packaged

[ epoxy pol yam de] [am ne resins] and sel ected aggregate nortar grouting
conpound with a tensile strength of 1,900 psi 13100 kil opascal, mnimmin
accordance with ASTM C 190; and a conpressive strength of 14,000 psi 96.53
Megapascal , m nimumin accordance with ASTM C 109/ C 109M Li near shrinkage
shal |l be 0.00012 inch per inch 0.003 mllinmeter per millineter with water
absorption of 0.1 percent in accordance with ASTM C 67. Bond strength to
steel in shear shall be 1,000 psi 6895 kil opascal, m nimum

.5.7 Pi pe Thread Conpounds

Tetrafl uoroet hyl ene tape | ] [2] mls [50] millineter thick shall be
used in potable and process water and in chenical systens for pipe sizes to
and including 1-inch DN25 ips. Tetrafl uoroethyl ene di spersions and ot her
sui tabl e conpounds nmay be used for other applications upon approval by the
Contracting Oficer. Lead-containing conpounds shall not be used in

pot abl e wat er systens.

PART 3 EXECUTI ON

3.

1 EXCAVATI ON AND BACKFI LL

Excavati on and backfill operations shall perforned in accordance with
Section 02315 EXCAVATI ON AND FILL."
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3.

2 Pl PE | NSTALLATI ON

Install ati on drawi ngs shall be submitted and piping systens shall be
fabricated and installed in accordance with ASME B31.1 and MSS SP-69.

Fi nal connections to equi pnent shall be nade with unions or flanges. A
union or flange shall be provided every 100 feet 30480 m | |ineter of
straight run. Unions shall be provided in the |line downstream of screwed-
and wel ded- end val ves.

Metal lic pipe ends shall be reaned before joint connections are made.
Pi pe ends shall be reamed before joint connections are nade.

Screwed joints shall be made up with tetrafl uoroethyl ene joint conpound or
tape and not nmore than three threads shall show after the joint is nmade up

Connecti ons between copper and steel pipe or equi prent shall be nade using
dielectric [unions having 175-psi 1207 kil opascal m ni num pressure]

[fl anges having 210-degree F 99 degrees C mnimumtenperature ratings]
[clearflow nipples specifically reconmended and/ or desi gned by pipe

manuf acturer].

Cutting of metallic piping shall be by wheel cutters or other nachines
desi gned specifically for that purpose. Electric-arc and oxyacetyl ene
cutting shall not be permtted.

Pl astic pipe shall be cut square with pipe. Burrs shall be renoved by
snoot hi ng edges.

Schedul e 40 plastic pipe shall not be threaded.

Joi nt conpounds shall be applied to the nale thread only and care shall be
exercised to prevent conmpound fromreaching the unthreaded interior of the

pi pe.

Screwed uni ons, wel ded unions, or bolted flanges shall be provided wherever
required to permt convenient renoval of equipnent, valves, and piping
accessories fromthe piping systemfor nmintenance.

Pi pi ng systens shall be securely supported with due allowance for thrust
forces and thernmal expansion and contraction, and shall not be subjected to
nmechani cal, chem cal, vibration, or other danage as specified in ASME B31. 1.

Field welded joints shall conformto the requirenents of the AW 03, ASME
B31.1, and ASME BPVC SEC | X

.3  VALVES

Val ves shall be provided in piping mains, on branches, and at equi prment
| ocati ons.

Val ves shall be provided to permt isolation of branch piping and each
equi pnment item fromthe bal ance of the system
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Ri ser and downcomer drains above piping shutoff valves in piping 2-1/2
i nches DN65 and | arger shall be provided. Shutoff valve body shall be
tapped and fitted with a 1/2-inch DN15 plugged gl obe val ve.

Val ves unavoi dably | ocated in furred or other normally inaccessible places
shal | be provided with adequately sized access panels approved for the
| ocati on.

.4 SUPPORTI NG ELEMENTS | NSTALLATI ON
Supporting el enments shall be provided as indicated.

Pi pi ng shall be supported from building structure only. Piping shall not
be supported fromroof deck or from other pipe.

Pi ping shall run parallel with the lines of the building. Piping and
conponents shall be spaced and installed so that a threaded pipe fitting
may be renoved between adj acent pipes and so that there shall be no | ess
than [1/2] [13] | ] inch mllinmeter of clear space between the finished
surface and ot her work and between the finished surface of parallel

adj acent piping. Hangers on different adjacent service |lines running
parall el with each other shall be arranged to be in |ine with each ot her
and parallel to the Iines of the building.

Pi pi ng support el enents shall be installed at intervals not nore than

[ ] [3] feet [914] nmillinmeter fromthe ends of each runout, and not
over | ] [1] foot [300] millinmeter fromeach change in direction of
pi pi ng.

Load rating for pipe-hanger supports shall be based on insul ated wei ght of
lines filled with water and forces inposed. Deflection per span shall not
exceed sl ope gradient of pipe. Supports shall be in accordance with the
following mninumrod size and nmaxi num al | owabl e hanger spacing for

speci fied pipe. For concentrated | oads such as val ves, the all owabl e span
shal | be reduced proportionately:

Pl PE SI ZE ROD SI ZE STEEL PI PE COPPER PI PE
I NCHES I NCHES FEET FEET

1 and snaller 3/8 8 6
1-1/4 to 1-1/2 3/8 10 8

2 3/8 12 10
2-1/2 to 3-1/2 1/ 2 12 12

4 to 5 5/ 8 12 12

6 3/4 12 12

8 to 12 718 12 12
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Pl PE SI ZE ROD SI ZE STEEL PI PE COPPER PI PE

| NCHES | NCHES FEET FEET
14 to 18 1 12 12
20 and over 1-1/4 12 12
Pl PE Sl ZE (DN) ROD SI ZE STEEL PI PE COPPER PI PE
M LLI METER M LLI METER M LLI METER M LLI METER
25 and smal | er 10 2500 1830
32 to 40 10 3050 2500
50 10 3700 3050
65 to 90 15 3700 3700
100 to 125 18 3700 3700
150 22 3700 3700
200 to 300 25 3700 3700
356 to 457 28 3700 3700
508 and over 35 3700 3700

Vi bration isolation supports shall be provided.

Al'l PVC piping shall be supported at intervals of no nore than [ ]
[four] feet [1219] mllinmeter and CPVC support spacing at no nore than
[ ] [three] feet [910] mllineter.

Vertical risers shall be supported independently of connected piping,
whenever practicable, with fixed or spring supports at the base and at
intervals to accombdate systemrange of thernmal conditions. Risers shal
be guided for lateral stability. For risers subject to expansion, only one
rigid support shall be provided at a point approximately one-third down
fromthe top. danps shall be placed under fittings. Carbon-steel pipe

shal | be supported at each floor and at not nore than | ] [15] foot
[4600] millimeter intervals for pipe 2 inches DN50O and smaller and at not
nore than [ ] [20] foot [6096] mllineter intervals for pipe 2-1/2

i nches DN65 and | ar ger
.5 PENETRATI ONS

Ef fective sound stopping and adequate operating cl earance shall be provided
to prevent structure contact where piping penetrates walls, floors, or
ceilings into occupi ed spaces adjacent to equi pnment roons; where sinilar
penetrations occur between occupi ed spaces; and where penetrati ons occur
from pi pe chases into occupi ed spaces. COccupi ed spaces shall include space
above ceilings where no special acoustic treatnent of ceiling is provided.
Penetrations shall be finished to be conpatible with surface being
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penetr at ed

[ Sound stopping and vapor-barrier sealing of pipe shafts and |large floor
and wal | openi ngs shall be acconplished by packing to high density with
properly supported fibrous-glass insulation or, where anbhient or surface
tenperatures do not exceed 120 degrees F 49 degrees C, by foam ng-in-place
wi th sel f-extinguishing, 2-pound 0.9 kilogramdensity pol yurethane foamto
a depth not less than | ] [6] inches [150] mIlinmeter. Foam shall be
finished with a rasp. Vapor barrier shall be not |less than | ] [1/8]
inch [3] millinmeter thick vinyl coating applied to visible and accessible
surfaces. Wiere high tenperatures and fire stopping are a consideration

only m neral wool shall be used and openings shall, in addition, be covered
with [ ] [16] gage [1.6] mllinmeter sheet netal.]
.6  SLEEVES

Sl eeves shal |l be provi ded where piping passes through roofs, masonry or
concrete walls, and floors.

Sl eeves passing through steel decks shall be continuously wel ded or brazed
to the deck.

Sl eeves that extend through floors, roofs, |load bearing walls, and fire
barriers shall be continuous and fabricated from Schedul e 40 steel pipe,

wi th wel ded anchor lugs. Oher sleeves shall be forned by nol ded |inear

pol yethylene liners or simlar naterials which are renovable. D aneter of
sl eeves shall be | arge enough to accomodate pipe, insulation, and
jacketing without touching the sleeve and shall provide a mninmum | ]
[3/8] inch [10] mllimeter clearance. Sleeve size shall accomopdate
nmechani cal and thernmal notion of pipe to preclude transm ssion of vibration
to walls and the generation of noise.

Space between a pipe, bare or insulated, and the inside of a pipe sleeve or
a construction surface penetration shall be packed solid with a mnera
fiber conformng to ASTM C 592. This packing shall be provi ded wherever

t he piping passes through firewalls, equipnment roomwalls, floors, and
ceilings connected to occupi ed spaces, and other |ocations where sl eeves or
construction-surface penetrations occur between occupi ed spaces. Were

sl eeves or construction surface penetrations occur between conditioned and
uncondi ti oned spaces, the space between a pipe, bare or insulated, and the
i nside of a pipe sleeve or construction surface penetration shall be filled
with an el astomer calk to a depth of | ] [1/2] inch [13] mllineter
Surfaces to be cal ked shall be oil-and grease-free.

Exterior wall sleeves shall be cal ked watertight with [Iead and oakum ]
[ mechani cal |y expandabl e chl oroprene inserts with mastic-seal ed netal
conponents. ]

Sl eeve hei ght above roof surface shall account for roof flooding conditions

and shall be a m ni mum of | ] [12] inches [300] mllineter and a
maxi mum of | ] [18] [457].
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3.

7 ESCUTCHEONS

Escut cheons shall be provided at penetrations of piping into finished
areas. Wiere finished areas are separated by partitions through which

pi pi ng passes, escutcheons shall be provided on both sides of the
partition. Where suspended ceilings are installed, plates shall be

provi ded at the underside only of such ceilings. For insulated pipes, the
pl ates shall be | arge enough to fit around the insulation. Escutcheons
shal |l be chrome-plated in occupi ed spaces and of size sufficient to

ef fectively conceal openings in building construction. Escutcheons shal
be firmy attached with setscrews.

. 8 FLASHI NGS

Fl ashi ngs shall be provided at penetrations of buil ding boundaries by
nmechani cal systens and rel ated work.

.9 UNDERGROUND PI PI NG | NSTALLATI ON

Prior to being lowered into a trench, piping shall be cleaned, visually and
audi bly i nspected for apparent defects.

Suspect cast-ferrous piping shall be further inspected by painting with
kerosene on external surfaces to reveal cracks.

Defective materials found shall be distinctly marked using a road-traffic
quality yellow paint. Defective naterial shall be pronptly renoved from
the site.

After conduit has been inspected, and not |ess than 48 hours prior to being
lowered into a trench, external surfaces of cast ferrous conduit shall be
coated with a conpatible bitum nous coating for protection against brackish
ground water. Application shall be single coat, in accordance with the
manufacturer's instructions, to result in a dry-filmthickness of not |ess
than [12] [0.3] | ] mls milinmeter.

Excavations shall be dry and clear of extraneous naterials when pipe is
bei ng | ai d.

Layi ng of pipe shall begin at the | ow point of a system Wen in final
acceptance position, it shall be true to the grades and alignnment, with
unbroken continuity of invert. Blocking and wedgi ng shall not be permtted.

Bel | or grooved ends of piping shall point upstream unless otherw se
approved by the Contracting Oficer

Changes in direction shall be nade with |long sweep fittings unless
ot herwi se approved by the Contracting Oficer

Necessary socket clanping, piers, bases, anchors, and thrust bl ocking shal
be provided. Rods, clanps, and bolting shall be protected with a coating
of bitunen.

Under ground pi pi ng bel ow supported or suspended sl abs shall be supported
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fromthe slab with a mni mum of two supports per |length of pipe. Supports
shal |l be protected with a coating of bitunen.

On excavations that occur near and bel ow buil ding footings, the backfilling
materi al shall consist of 2,000-psi 14 Megapascal cured
conpressive-strength concrete poured or pressure grouted up to the level of
t he footing.

Vertical downspouts and simlar work shall be properly supported on
approved piers at the base and provided with approved structural supports
attached to building construction

When PVC pipe is installed in a trench, single conductor No. 14 AWG wire
with Type TWinsul ation shall be installed above the pipe, not |ess than 12
inches 300 mllimeter bel ow grade, to facilitate pipe |ocation

.10 TESTS

Test reports shall be submtted in accordance with referenced standards in
this section.

Pl unbi ng systens shall be tested to prove tightness of piping and
connections and proper operation of equi pnent and fi xtures.

Hydrostatic tests shall be performed by conpletely filling the piping
systemwi th water and elimnating accunul ation of air so that any | eakage
will be inmediately apparent. Pressure shall be maintained until pipe

under test has been exami ned, but in no case for less than [1] | ] hour.

Hot - and col d-water piping shall be hydrostatically tested at 1.5 tinmes the
desi gn pressure under [125] [862] | ] psi kilopascal pressure for not
less than [8] | ] hours with no | oss of pressure. Leaks shall be
elimnated by replacing the pipe or fitting in question at no additiona
cost to the Governnment. Underground hot- and col d-water piping shall be
tested before backfilling.

Drai nage and venting piping shall be tested before the fixtures are
installed. Underground soil and waste piping shall be tested before
backfilling. Testing shall be applied to the system[in its entirety] [in
sections].

When the entire systemis tested, openings in the pipes shall be tightly
cl osed except the highest opening, and the systemshall be filled with
water to the point of overfl ow

When the systemis tested in sections, each openi ng except the highest
openi ng of the section under test shall be tightly plugged, and each
section shall be filled with water and tested with at [east a 10-foot head
30 kil opascal of water. In testing successive sections, at |east the upper
10 feet 3050 nmillineter of the next preceding section shall be tested so
that each joint or pipe except the uppernost 10 feet 3000 millinmeter of the

system has been submitted to a test of at least a | ] [10] foot head
[30] kilopascal of water. Water shall be kept in the systemor in the
portion under test for at least [2] [ ] hours before the inspection
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starts. Systemshall be proved tight at all joints.
11 DI SI NFECTI ON

Wat er piping, including valves, fittings, and other devices, shall be
disinfected with a solution of chlorine and water, and tested according to [
AWM C651] [KHB 1870.1]. Solution shall contain not |ess than [50] [ ]
parts per nmillion (ppn) of available chlorine. Solution shall be held for

a period of not less than [8] | ] hours, after which tine the solution
shall contain not less than [10] | ] ppm of avail able chlorine or the

pi pi ng shall be disinfected again. After successful disinfection, the

pi pi ng shall be flushed before placing into service. Wter for

di sinfection will be furnished by the Governnment, but disposal shall be the
responsibility of the Contractor

.12 PLUMBI NG FI XTURES

Materials, equipment, and fixtures shall be installed in accordance wth
the manufacturer's recommendations. Fixtures and equi prent shall be
installed to conply with ICC IPC for water conservation

Fi xtures shall be clean and free of deleterious nmaterial before being
installed. Before connecting to water, waste, vent, or trap service, the
fixture lines shall be blown out with conpressed air. During the progress
of construction, open ends of fixtures shall be protected at all tines to
prevent the adm ssion of foreign matter.

.13 | NSULATI ON

After tests have been conpl eted and surfaces cl eaned, insulation shall be
installed on hot-water piping except for chrone-plated brass pipe and other
hot - wat er - exposed supplies to fixtures.

Thi ckness shall be not less than | ] [3/4] inch [19] mIlineter for
piping 1 inch DN25 or less and | ] [1] inch [25] millineter for piping
larger than 1 i nch DN25.

Val ves and fittings shall be insulated with segnents of insulation of the
sane material and thickness as the adjoi ning pipe insulation.

.14  ADJUSTI NG
Automatic control devices shall be adjusted for proper operation

[ Aut of lush controls shall be tested to ensure correct adjustnent
sensitivity.]

-- End of Section --
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